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Several factors may potentially explain the rapid rise of services obtained by the elderly as hospital inpatients: changes in demographic composition; an increased physician-to-population ratio; technological change; increased post-discharge complications as a consequence of, for example, decreased length-of-stay; and changes in insurance coverage. The final explanation is somewhat of a "straw man" since the Medicare benefit package has not really changed. Yet it is possible that providers and beneficiaries have taken a long time to fully adjust to the benefit package granted the elderly in the mid-1960s. This paper examines several questions. First, by how much did the number of selected surgical procedures performed on the elderly increase during the decade 1972-81? Second, to what extent did inhospital mortality and length-of-stay associated with these procedures decline during the decade, and how do these latter changes relate to the increases in volume that occurred? Third, what are the most likely reasons for increased volume? Fourth, what are the expenditure implications of these utilization changes, and, more generally, what dilemmas do these trends pose for policymakers and society at large?
Using data from the 1972 and 1981 National Hospital Discharge Surveys (NHDS), annual surveys of over 220,000 hospital discharges from a representative national sample of hospitals, conducted by the U.S. National Center for Health Statistics, we examined eight surgical procedures in our study.
Surgical procedures were selected on advice of a physician panel assembled for the purpose of this study. The procedures were grouped into four categories defined in terms of the newness of the procedure in 1972 and the growth in volume between 1972 and 1981. We defined a "high growth" procedure to be one with growth in total volume of more than a third between 1972 and 1981. Three procedures were selected which were both high growth and relatively new in 1972-cataract surgery with lens implant, coronary bypass surgery, and hip arthroplasty (total hip replacement). Five others selected were well established in 1972, but grew in volume by more than a third-carcinoma of the rectum, cataract surgery without lens implant, endarterectomy-vessel incision (types of vascular surgery), prostatectomy, and retinal detachment surgery. Four procedures were chosen which were well established in 1972 and increased or decreased in volume by less than a third-cholecystectomy, (gall bladder surgery), hysterectomy, mastectomy, and vessel resection. One procedure, surgery for peptic ulcers, declined in volume by more than a third from 1972 to 1981. 6 
Results
Volume. The number of surgical procedures performed on persons 7 For patients over age seventy-four, the increase was 509 percent (Exhibit 1). In 1972, persons age sixty-five years old and over accounted for 56 percent of all hip arthroplasties. By 1981, such persons accounted for 72 percent. The percentage of total hip arthroplasties performed on patients over age seventy-four increased from 25 to 44 percent. Cataract surgery procedures involving the implantation of a prosthetic lens were rarely performed in 1972. By 1981, nearly a quarter-million of the elderly underwent this procedure. However, between 1972 and 1981, the volume of cataract surgery without implants also more than doubled. The number of coronary bypass procedures performed on persons age sixty-five and over increased from an estimated 2,600 in 1972 to 52,800 in 1981. The growth in volume for patients sixty-five to seventy-four was four times the overall growth in coronary bypass procedures, and the growth for patients over age seventy-four was fifteen times the overall growth. The share of total procedures in the high growth-new category performed on persons age sixty-five and over increased from 35 percent in 1972 to 66 percent in 1981.
Newly developed surgical procedures were not the only ones for which the sixty-five-and-over population had larger than average increases in utilization. Increases in cholecystectomies, hysterectomies, mastectomies, vessel resections, and peptic ulcer surgeries for persons between sixtyfive and seventy-four were greater than the corresponding increases for all age groups as implied by the increases in shares. 8 Among the elderly, volume increases in the over seventy-four age group were especially large. The greatest volume increases in the low growth-established category were for hysterectomy and vessel resection. The number of surgically treated cases of peptic ulcers decreased 37 percent for persons in all age groups; however, for persons seventy-five and older, discharges for peptic ulcer surgery increased 29 percent. 9 We performed a more detailed examination of the volume changes for three procedures (hip arthroplasty, hysterectomy, and prostatectomy). We compared hip arthroplasties on persons with a fracture diagnosis to hip arthroplasties without a fracture diagnosis, and hysterectomies and prostatectomies with a cancer diagnosis to their counterparts without a cancer diagnosis. On the whole, the comparisons reveal that, if anything, hospitalized patients treated surgically in 1981 had more severe underlying conditions.
There was a dramatic increase in the proportion of hip arthroplasties performed on patients with fractures. Patients with a fracture diagnosis Mean change Mean ch a n g e M e a n c h a n g e accounted for 10 percent of hip arthroplasties performed on persons age sixty-five and over in 1972. In 1981, they represented 54 percent of this group. For patients over age seventy-four, 16 percent who had a hip arthroplasty in 1972 had a fracture, whereas in 1981 the corresponding figure was 67 percent. The percentage of hysterectomies and prostatectomies performed on persons age sixty-five and over with cancer also increased during this decade. Inhospital mortality. Inhospital mortality may occur at the time of the surgical procedure or during the post-surgery portion of the patient's stay. Such mortality rates for surgically treated patients declined appreciably between 1972 and 1981 (Exhibit 2). Percentage decreases in mortality rates for persons aged sixty-five to seventy-four and seventy-five and older were greater than for younger patients for most procedures. For both the high growth-new and high growth-established categories, the decrease in overall inhospital mortality was greater for persons seventyfive and older than for persons under age sixty-five. A comparison of mortality rates in 1981 for persons over age seventy-four to persons under age sixty-five shows the over age seventy-four population had a higher mortality rate for every procedure except carcinoma of the rectum. While this older group was at higher risk for inhospital mortality, risk differentials narrowed from 1972 to 1981. Except for persons over age seventyfour, procedures for endarterectomy-vessel incision and peptic ulcer surgery had the highest mortality rates. For persons over age seventy-four, the highest mortality procedures were coronary bypass surgery and vessel resection. The mortality rate for patients having hip arthroplasty was appreciably greater if the patient had a fracture (not shown in Exhibit 2).
Mortality for nonsurgical procedures also decreased more rapidly for the sixty-five-and-over population than for the under sixty-five. Inhospital mortality for nonsurgical procedures decreased 28 percent for persons between age sixty-five and seventy-four and 20 percent for persons over age seventy-four. Mortality rates of nonsurgical patients under age sixty-five increased by 19 percent. For persons between sixty-five and seventy-four years of age, mean stays decreased by more than 25 percent for cataract surgery without lens implant, retinal detachment surgery, and mastectomy. Decreases in LOS of more than 25 percent for persons over age seventy-four were observed for hip arthroplasty and cataract surgery without lens implant. Stays increased in a very few instances (endarterectomy-vessel incision, peptic ulcer surgery for patients sixty-five to seventy-four, and mastectomy for patients seventy-five and over.)
Medicare expenditures. Medicare outlays for hospital and physicians' services in 1981 were $26.5 and $8.9 billion, respectively.10 Over a billion dollars each was spent in 198 1 by this program on behalf of beneficiaries who had cataract surgery or prostatectomy (Exhibit 4). Beneficiaries who underwent hip arthroplasty, coronary bypass surgery, and cholecystectomy each accounted for expenditures over $400 million. The total cost to the program of the seven procedures listed in Exhibit 4 was $4.5 billion or 13 percent of the total Medicare spent on hospital inpatient and physicians' services in 1981. 
Discussion
Utilization of surgical services by persons age sixty-five and over increased dramatically between 1972 and 1981, in both absolute terms and as a percentage of total inpatient surgical admissions. During the same period, there were appreciable reductions in inhospital mortality and lengthof-stay associated with most of a broad range of surgical procedures examined in this study. By the early 1980s annual outlays by Medicare for individual surgical procedures in some cases exceeded $400 million dollars.
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The above description shows how Medicare use rates for selected surgical procedures increased rather than why they increased absolutely and relatively. Although a conclusive analysis of sources of growth is not yet possible, some meaningful inferences can be made.
Some possible factors are not particularly helpful in understanding either the absolute or relative increase in surgical use on the part of the elderly. Medicare benefits were essentially unchanged. Thus, a change in coverage between 1972 and 1981 was not a determinant. Medicare reimbursement may have mattered, however, to the extent that enactment of the program in the mid-1960s began a permanent and massive change in hospital admission criteria, and observed changes between 1972 and 1981 represent movement from a pre-1966 equilibrium to another perhaps not yet reached by 1981.
The number of surgical specialists increased by 24 percent between 1972 and 1981. However, the number of physicians in other fields grew by 40 percent. If anything, the number of nonsurgeons who performed surgery probably declined. Thus, surgeon supply growth does not explain a variety of puzzles: why total hospitalizations during which at least one operation was performed rose by 49 percent while hospitalizations with no surgery only rose by 5 percent. Nor does it explain the more rapid increase in surgical cases among the elderly. In fact, the number of surgical hospitalizations per surgical specialist rose markedly between 1972 and 1981; the increased surgeons' caseload of elderly patients was even more pronounced. 11 The discrepancy is particularly notable for some individual specialties. For example, the number of cataract operations on the elderly (Exhibit 1) and in total more than tripled while ophthalmologist supply went up 27 percent. Research using regression analysis has shown that an increased surgeon-to-population ratio causes more operations to be performed, but the estimated responsiveness of surgical utilization to surgeon availability is only a fraction of the increase in aggregate surgical utilization actually observed between 1972 and 1981. 12 The number of beds in community hospitals grew by 14 percent between 1972 and 1981, a slightly faster rate than that of the U.S. population but lower than the rise in number of persons over age sixty-four. 13 Higher bed capacity could have had, at most, a minor impact on the number of surgical cases, and there is no reason to expect a dramatic change in age composition of such cases from this source.
Another possibility is that the demographic composition changed in a way that would lead to an increased need for surgery. The percentage of persons over age seventy-four rose in relation to the total elderly, but by dividing the elderly into two age groups, we have already adjusted for this factor. There are some race-and sex-related differences in incidence of such conditions, but such demographic changes occur very slowly and cannot explain the dramatic growth in use rates. We found some impor- tant case-mix changes in the types of elderly patients undergoing hip arthroplasty, hysterectomy, and prostatectomy, but these more plausibly reflect improvements in physician ability to detect disease and changed practice patterns rather than a substantially changed demographic mix of elderly persons.
Twenty-two percent of Medicare beneficiaries who were hospitalized in 1974 and 1977 were readmitted within sixty days of discharge, according to a recent study based on a large sample of beneficiaries.
14 Since length-of-stay declined, there may have been an increase in the readmission rate due to premature discharge. Though plausible in principle, this causal mechanism is unlikely for two reasons. First, the fraction of the age sixty-five and over population which had more than one hospital episode only rose from 0.25 to 0.27 between 1972 and 1981. 15 Also, readmission subsequent to a hospitalization in which surgery was performed is relatively uncommon. 16 Medicare prospective payment, implemented in 1983 and thereafter, however, will create a financial incentive for early discharge and subsequent readmission.
The pronounced decline in inpatient mortality for many surgical procedures indicates that they could be performed more safely in 1981 than in 1972. Such changes made the risk-benefit calculation performed by physicians prior to surgery more favorable and some medical admissions became surgical admissions as a consequence. Since the risk of inhospital death is far greater for the elderly, especially for persons over age seventyfour, it is plausible to expect this factor to be a relatively important consideration for this age group. Improvements of this type are the result of technological change and learning by doing. 17 Of course, patients who have high probabilities of dying from surgery and related reasons are also at high risk of dying if no operation is performed. Clearly the highest risk individuals did not undergo surgery; inhospital mortality among the elderly was almost double for hospitalizations with no surgery (Exhibit 2). However, for a given patient, having surgery tends to raise the probability of dying during the hospital stay, irrespective of what the likelihood is after discharge.
The same explanation does not even provide a partial explanation for why the number of operations with low 1972 mortality rates-such as cataract and retinal detachment surgery, hysterectomy, and mastectomyrose. In some of these a major innovation occurred, for instance the intraocular implant which over age seventy-four cataract patients often received and the massive shift from radical to nonradical mastectomies. For others, such as carcinoma, there were improvements in detection. Technological change in its multifaceted forms probably was not fully responsible for observed growth in volume of surgical procedures. However, it does explain an important part of it.
Our estimates of Medicare outlays for patients who underwent selected surgical procedures are illustrative. Medicare spending on cataract surgery in 1981 exceeded the amount spent by eleven state governments in the same year. 18 Yet cataract surgery, especially with implants, undoubtedly has increased the quality of life of many persons. Total hip arthroplasties on persons with fractures have been costly in terms of hospital and surgeon expense, but have often improved quality of life and have resulted in some savings in long-term care expenditures. However, from the standpoint of Medicare, the former but not the latter expense is borne by Medicare. The total for all procedures shown in Exhibit 4 is almost equal to total federal spending for medical research in 1981. 19 The intent of these comparisons is not to imply that Medicare expenditures on these procedures have not been beneficial, but rather that public outlays on individual procedures are sufficiently large to merit careful public scrutiny. Society now increasingly faces tougher choices between guaranteeing the availability of newly developed medical and surgical procedures which extend life and/ or increase its quality and their added cost.
The data presented in this paper present several specific dilemmas for public policy making. First, a desire to shift the responsibility for making utilization decisions affecting publicly insured individuals from the government to private groups, such as health maintenance organizations, (HMOs) which face explicit financial incentives to make tough allocative choices, is now being heard with increasing frequency. If it could be shown that much of the care delivered is wasteful, giving the decision to a party which has an incentive to reduce waste is sensible. But to the extent that such care yields high benefit to publicly insured persons, HMOs will have to make the same painful decision about reducing beneficial services that government would otherwise make. Perhaps private organizations are better equipped to say "no" to beneficial care, but whether private groups should have responsibility for making important public decisions is indeed an important question. Society may decide to grant HMOs and other cost-conscious organizations such decision-making authority, but it should at least realize what it is doing. Second, it is doubtful that a few technology assessments, even if competently performed, could have halted the explosion in surgical utilization among the elderly that has occurred. Much of the growth has been in established procedures. The cost effectiveness of such procedures may be studied, but, as a practical matter, because of entrenched vested interests, it is much more difficult to reverse utilization trends for an established than for a newly emerging technology. A major difficulty in using the results of technology assessment is that many procedures are subject to significant changes over time. The cost effectiveness of a cataract operation, for example, was not the same in the 1950s as it is in the 1980s.
Third, many reached the conclusion during the 1970s that the United States has too many surgeons, at least relative to primary care physicians. In fact, although the percentage increase in the number of surgeons has been curtailed somewhat, the growth in the number of surgical specialists has nevertheless been substantial in recent years. The increase in surgical utilization has outpaced growth in the number of surgeons with the result that surgeons' workloads have actually increased. The greater supply of surgeons had something to do with the utilization trend, but this factor alone can by no means fully explain observed patterns. Factors affecting demand for surgical care and the interaction of these demand factors with technological change played important roles in the growth of operations. Cuts in supply take years to achieve their intended result. Thus, any savings in utilization to be realized from such cuts would not occur soon. If cost containment is to be achieved, the appropriate focus is on factors affecting demand rather than supply, recognizing that a demand-oriented policy will have to confront the issue that not all care that is subject to the policymaker's scalpel is wasteful. 
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